The identification of two novel ligands of the FGF receptor by a yeast screening method and their activity in Xenopus development.
We have developed a functional screen in yeast to identify ligands for receptor tyrosine kinases. Using this method, we cloned two Xenopus genes that activate the fibroblast growth factor (FGF) receptor. These encode novel secreted proteins, designated FRL1 and FRL2, distantly related to the epidermal growth factor and angiogenin/ribonuclease families, respectively. Both genes activate the FGF receptor in Xenopus oocytes as well as in yeast. Overexpression induces mesoderm and neural-specific genes in Xenopus explants; induction is blocked by a dominant negative inhibitor of the FGF receptor. FRL1 is broadly expressed during gastrulation and neurulation, while FRL2 is expressed principally in the axial mesoderm and brain at later stages. Our results indicate that despite their lack of similarity with FGF, FRL1 and FRL2 are ligands for the FGF receptor that play distinct roles in development.